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Radiation 


PERIODICAL: Acta Physica Polonica, 1960, Vol. 19, No. 4, pp. 477 - 485 


TEXT: In recent years the theory of multiple radiation has been exten~ 
sively developed, particularly for the need of nuclear physiss. Consider- 
ing the methods of the modern theory of multiple radiation rather com- © 
plicated, the anthor derived the formulas for the strength of the elec- 
tromagnetic field in an elementary and straightforward way by simplify~ 
ing and generalizing a method of Rubinowicz and Sommerfeld (Refs. 5 vA 
and 6), assuming that the electromagnetic radiationyvis preduced by 
electric charges and currents as well as by electric and magnetic pola- 
rizations varying harmonically in time. He divides the elestromagnetic 
field inte a “charge-dependent™ part and a "magnetization-dependent” 
part, For the first part of the field, the retarded potentials are ex- 
panded in a series and again divided into two parts representing 
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separately electric and magnetic multipole radiations. After the expres~ 
sions for the field strengths of ‘the “sharge- dependent" part have been 
found, the field strengths for the “magnet1zation-dependent” part may ; 
he found without calculation. The method makes no explicit use of the ie 
group theory and spherical harmonics. The formulas obtained are valid in 

the wave zone, and are direct generalizations of the Rubinowicz-Sommer~ 

feld formulas for dipole and quadrupole radiations. Formulas for the 

clestric and magnetic intensities cf multipole radiation are alse given 

in tensor form, and are seen to be direct generalizations of the formu. 

las for the lowest multiple radiations. The author shanks Professor 

Jan Weyssenhoff and A. Kowalska for interesting discugsiors and remarks. 
There are 
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AUTHOR: Sredniawa, Bronislaw 


TITLE: Widths of annihilation lines in mono- and divalent metals 
PERIODICAL: Acta Physica Polonica, v. 20, no. 3, 1961, 2355-241 


TEXT: In a paper entitled "On the breadths of annihilation lines in cop- 

per and gold" Helv. phys. Acta, 33, 131 (1960)', henceforth referred to \ 
as I, a method of investigation of the widths of annihilation lines of i/ 
gamma rays «rising in the annihilation of electrons and positrons in 

metals has been proposed by the author. The positrons produced in the 

64 


B-decay of Cu " are slowed down in a sample of metal and then annihilate 
with electrons. In I, theoretical line widths of annihilations in the 
regions of different electron shells of the atom of the annihilation with 
conduction electrons are calculated. Contributions from the process of 
different regions where annihilation may take place, to the real annihila- 
tion process are then chosen in a manner to get, by their superposition, 
such a shape of the theoretical annihilation line that would be the best 
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approximation of the experimental results. The present paper gives a 
detailed analysis of Stewart's experimental results “7° (see list of © 
English references). Stewart's measurements, which were performed by the 
method of angular correlations of the photons produced in the process of 
annihilations, comprise the greatest number of elements. The analysis 
concerns 16 metals of groups Ia, Ib, Ila, and IIb of elements. it starts 
with the determination of the average momentum of the mass center of anni- 
hilating particles p and the reduced average momentum of the mass center 


Pee. 7 p/mc. From Bs ¢, the dispersion - of the Gaussian curve cor- 


responding to this average momentum is derived. Results of these calcula- 
tions for the 16 metals analyzed are given in columns 3 and 4 of Table 1. 
In column 5, the maximum energy o of the conduction electrons is given. 


From oF the corresponding reduced momentum P' is calculated, and the curves 


of annihilation of conduction electrons with positrons at rest are drawn 
according to a formula for I. (lye: 146), where instead of K 
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is put as variable. In order to get the contribution of annihilationa in 
ions, the maxima of the charge density are taken from Hartree diagrazs of 
tables, from which the annihilation_curves for different shells are calcu 
lated according to [I (21) and (26) }. Then a curve was chosen which fits 
the experimental line best. Such experimental curves are shown, @.g-, in 
Fig. 1. The contributions of different electron groups in the process of 
annihilation are given in Table 2. Because of the approximations assumed 
in I, the values given in Table 2 have only orientational meaning. It is 
seen that for light metals positrons annihilate almost exclusively with 
conduction electrons. A particular position in Table 2 is occupied by 
metals Cu, Ag, Au, where annihilation takes place in outer shells of the 
ion. The results obtained for these metals and heavier metals of group 
IIb may be interpreted in such a way that the simple Sommerfeld model: of 
the metal-is not valid, and the conduction electrons have energies near 
the energies of bound electrons in outer shells of ions. Then, @ clear 
distinction between these classes of electrons and their contributions to 
the annihilation process is not possible. There ere 4 figures, 4 tables, 
and 7 non-Soviet-oloc references. The 3 most recent references to 
English-language publications read as follows: Ferrel, R. A., Rev. mod. 
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"With the rocket to the moon" by W.J. Lewantowski., Translated 
into Polish by Wlodzimierz Jodlowski, Karol Makowski, Alfred 
Windholz. Reviewed by Bronislaw Sredniawa. 
13 no.4:497 '@. 
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"Theory of the atomic Postepy fiayki 13 no .63631 


Reviewed by Bronislaw Sredaiawa. 
162, 
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TITLE: The mass-differences of mesons and barions 
PERIODICAL: Postepy Fizyki, v. 14, no. 1, 1963, 51-59 
TEXT: | The perturbation ‘calculation of vage-ai Peerences in 


mass-multiplets by N. Straumann (Helv. Phys. Acta, 35, 113, 1961) is. - 
reviewed: The mass-differences for @, K, >a and ‘ were calcu- 
lated using the Feynman-Dyson perturbation method in the e2e2 approx: . 
imation (£ being the pseudoscalar or pseudovector coupling constant): 
neglecting the recoil effects. It “ig stated that the Strauman cal- .- 
culation is based upon the method employed by L.O'’Raifeartaigh, Boo Jo... 
Sredniawa and Ch. Terreaux (Nuovo Cimento, Ser. 10, v.14, 376, 1959)" 
for calculating the proton-neutron mass-difference. The fourth-or- =: 
der perturbation calculation is discussed of the proton-neutron mass— ac 
difference calculation by T. Okui. (Nucl. Phys., v- 32, 401, 1962) 
using the cut-off method and renormalization of the coupling con- Pee 
stants. The results are similar to those. obtained by O'Raifeartaigh, . —— 
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The mass-differences ... 


Sredniawa and Terreaux except that Oleui! s work does not exclude the _ 
possibility of explaining the proton-neutron mass-difference in 
terms of the pseudoscalar coupling: scheme. However, there is evi- 
dence in favor of the pseudovector coupling rather then pseudoscalar. 
The photon cut-off radius for pseudovector coupling is appreciably — 
smaller than the pseudoscalar cut-off radius obtained by Okui. Con-: 


and negative value for the photon self-energy. This shortcoming can- 
be overcome by introducing. higher-order.terms into the Hamiltonian y a 
of the interaction, but this procedure has no justification in the 
present field theories. There are 6 figures, 2 tables and 9 refer-.-— 
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Realtivistic bipoint as the model of elementary particle. 
Acta physica Pol 25 ne. 4:609-616 Ap '64. 


1. Institute of Theoretical Physics, Jagiellonian Univer- 
sity, Krakow. 
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CYGAN, Edward; ROZYNSKA, Maria; SMAJKIEWICZ, Ludwik 


Results of examinations of students 138 montns after the conclusion 
of chemoprophylaxis. Gruzlica 33 no.7:601-604 Jl 165. 


1. Z Katedry Ftizjatrii AM w Iublinie (Kierownix: doc. dr. 
He Mysakowska ) 4 2 Akademickiej Poradni Przeciwgruzliczej w 
Iublinie (Kierownik: lek. &. Pietron). 
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80}, 9(0) SOV /112-58-3-4929 
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1958, Nr 3, p 224 (USSR) 
AUTHOR: Sredniy, I, Ye. 


TITLE: Fundamentals of a Pulse-Analysis Method 


(Osnovy metoda impul'snogo analiza) 
PERIODICAL: Tr. Odesskogo elektrotekhn. in-ta svyazi, 1956, Nr 4(14), pp 7-24 


ABSTRACT: A simple method is set forth for solving pulse-technique problems; 
the method is based on expansion of a periodic function in a rapidly converging 
series that has the powers of an elementary discontinuous periodic function. 

A notion of commutated numbers is introduced. A mathematical apparatus is 
developed for notating the discontinuous periodic functions and for performing 
various operations with them involving the theory of commutated numbers. 
Examples of application of the above method to solve concrete problems are 
cited. Any periodic function is represented as a sum of discontinuous periodic 
functions that correspond to forward and backward motions. 


L.S.Sh. 
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TITLE: The theory of a multivibrator with a capacitance in 
the cathode circuit 
PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika, 
no. 8, 1961. 10, abstract 8 176 (Tr. uchebn, in-tov 
svyazi. M-vo svyazi SSSR, 1960, ve 355 45-50) 
TEXT: The cathode coupled multivibrators nowadays take a 


prominent place among the multivibrator circuits. The analysis is 
given of the flip-flop type circuit differing by the presence of 
parallel connected resistance and capacitance in the cathode cir- 
cuits of both valves. The special feature of circuits of this type 
ig that the valves are cut-off in their cathode circuits. The cir- 
cuit permits the oscillation frequency to be varied from a few cycles 
to 100 kc/s and at small values of capacitances the oscillations are 
nearly sinusoidal. The system is deseribed by the equations of the 
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30511 
$/194 61/000/008/065/092 
The theory of a multivibrator... D201/D304 . 
type 2 “2 
x'(1 - x2) - 26¢Bx + 4) = 0. . W 


of the above equation is carried out by conversion into partial frac- 
tions, so that the free oscillation conditions, period, amplitude 
aud shape of the oscillations are determined. The multivibrator 
generates nearly saw-tooth waveforms. 2 references. { Abstracter's 
note: Complete transLation 
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ABSTRACT: The fundamental problem of the molecular theory of double refraction 
in the case of the deformation of block polymers is the determination 
of the correlation between the magnitude of the. photoelastic coeffi- . 
cient B and the composition of the polymer chains. In the present 
paper thé method for the computation of the anisotropy of the chains 
is investigated with a synnetric potential of internal rotation. 
The problem consists in the computation of A || (h) and A] (h) for 
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chains of the type ( — cH, = CX, = ) possessing a fixed angle of 


valence and damped internal rotation. h denotes a vector, connect- 
ing the beginning and the end of the chain. A denotes anisotropy. 


A position coordinate system é (2) (n) y (n) 45 connected with 
Card 1/2 every pair of C atoms C-C. The exact computation is carried out and 
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the anterior surface completely covered by the liver. 
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pen field measurement, high temperature instrument 27 ~ re 


| ABSTRACT s The authors have constructed and tested Hall a of highly puri- 
died GaAs. The preparation, purification, and doping (if any 96% materials is 
ot disgussed. Materials were obtained having Hall co f 00. to over 


1000 cm’/c and electron mobilities i 3500 to 5000 cm*/V sec, Materials with ele] 
ectron concentrations above 10!7 were unsuitable because of their low Hall cont --: 
| stants. The greatest difficulty in fabricating the transducers was encowmtered in 
securing adequate metallic contacts. The contacts were of tin and were fused to 
| the semiconductor in vacuum at 00-450 °¢ for 5 mins These contacts could be used 
at temperatures up to 210 %, but the contact resistance was some 30% of the total | | i 
resistance of the instrument. The sight transducers tested varied slightly in ae 
size, a typical one measuring 8.6 x 2.5 x 0.23 mm. For each transducer the current’ 


rail») i characteristic was determined, the Hall emf was measured by an open=cim | ae 
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Hall emf was measured at-a constant magnetic field strength of 10 900 Oe at tem- |. 
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; ature range with a reasonable Sensitivity, Development of better metallic contact 
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can be used and also to increase the current and thereby the sensitivity, Orig. 
art. has: 3 formulas, 2 figures, and 2 tables oi. 
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